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5. 1.

| portdtoele Is moving, IV - constant soonlon
Crrdd /10 taken noross a mazinen (01- windnoua) of ¢
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Mot ton of Fartleles in oo Crimped Toruldal Tresyt

Muyonetle Fleld SoV/4T-30-2 -3/15

axls r - R, displacement of the puarticle during a
pericd 1s determined trosn equatlions of Kagomtoev

me ¢/ ] P me 9/ 1 et
Sos= it = ety

[ ]
where }{(P, ) = fleld strength in sectlion. Particles

for wnlch A = G the authors call regonant particles.
In general, 11U 18 difficult to dlucover conditions
that have to be satisfled by the fleld, which would
encure trajectorles derined by equatlion:

.I.!.({'l ;‘cj,_):-“consl N (4)

corprecponi tooan aboolute trup. The authiors, there-
fore, 1lmit Lhemselves te the case when R 1s finite
Lut suftlelently laree. They prove for H-—» QO trajec-
tories of particles differ by an arbitrarily small

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652310019-3"



"APPROVED FOR RELEASE: 08/2_5/2000 CIA-RDP86-00513R001652310019-3

Fdhe J.% e R
LS . [ g { . A LT
. R . - O Pl § R

Motlon of Pirticles in a Crimped Toroidal TT837

Munetlc Fleld SOV/§)7~:*,0-3—3/15
qant. 1ty trem clrele P = Po’ whenever'g = %/R
varlea bLotween the 1imits (g Q- PO/R) < é <
(éwf:’/ P[/’H) by proving the following mathoematical
Liv-orems A1l polats of an arbltrary contlioud
sopment’ of curve .

Jte, =] G ). M

contatntng polnt (P ,g ) and lyling innide atrip

o’ Co
i & .f a<g &g gw <a are arbiltrarily close bto
pulnt (Pogo) if§ a  and 6(‘)—-70. This constitubtcs
proof that in the reglon where the longitudinal
tnvariant holds, crimped toroidal magnetic fleld

represeonts an absolute trap for a sufficlently large
H. e authors show noext that field with bJ”/é
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Cintte and wlth ()J' ‘/’()F —>00 leads to cquation of
motlon oimilar in structure, MNext they ;t:ho'w in the
case ot aJ“/()p £ 0 the displacement of the

particle durlng bendlng of the fleld is proportional
to 1/K, whlle for the resonant case wheve 03y /)

.0 znd with bQJ” /0 PH' . 0 1t 1s proportional

, 1/ . the rormer case trajectorles have then
to /R, In the z(.)x.rz(,f c.q iL( Jilx e R tor
the shaps of displaced clreles, while in

cnge they have the form of horseshoes as on Flg. .
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Turning their attentlons to weakly crimped field, the
authora start from a scalar pottntial of such a
Fleld:

he=1ls— ’;' sinas/, (1),
where

s=R3, pPP=xV4-2% x=r—R,

and potentlal 1s valid for R>> L and h << Hy. They

discuss in detall trajJectories of "locked in" and
"£lying through" particles. To compare these results
obtained from J = const equation, the authors
finally Investigate motion of partilcles from the
gtandpolint of drift equations. They show modulus
Card &/10 of departure of solutions for the curved case from
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v Cor RGO cior 1o bounded except in the
Cronuiiees . They compute drift angle D T

per peried for the stralgnt case, agssuming At to be
(in the approximation uwsed) the same as that of the
curved finld. To estimate validity of the longitudina
tnyariant approach, they compare deift equations with
aquatiorns (31). They ind ratio of accuracy of
drift equations and equations (3) by Kudomtsev are
of the order of ¥ T/L. Except for a small group
of wvery slow particles with large T, whose velocity
rangce 1o exponentially small:

o

RE gt
2 fa
| ! ’

the majority of particles have ¥ T/1, ~1, and discrep-
ancy between the theorles 1o gma1l. The authors also
conclude only resonant particles withAc'uT= 2mIr

card /10
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Cile erenpe from 2 Ltr:

¢ i ' {'g,p'e:‘ Fifz:. }:h., trap. 'They note slnce equation

L:’!u:‘ (1;21 ;f;“‘, valld durling a longer perled of time
CUniiL equations, one ean eXpect J to bhe con‘

sﬁngd ;opger than Kadomtsev Equations (3) from
axrvi(? llt{ !21(30?“‘20?.1 Academlelans M, A, Isontovich
o Ae Artsimovich appralsed and discusnced the
Ny - \vadmovich a 56 Scunzged the
‘g;:)sl’){lyztr..% I’l}némv are o flgures; and T references.,
'I'hv‘""e’*.f J.S. The U.S. references areg L. 5 it?n ’
1 r.,,;,'_, .l.tua.tqle”h'og:muzx. Report at the Gﬁnrw;a pibaer.
;';{-mfOi'f:fxf;o’”l(’kﬁ' N. Wentizel, Antp J., i2(3 Nr 3
ST S 1. Hoonblut S . Ar r :
L 1557‘ luth, C. Lonemlire. Anrt, of Phys,,

ASSOCITION: Hone piven.

f-}l.lD['II'.l".l'l‘?D: Moy 'r""'!, L5
NN A
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Moruvesv, A. L., S0loviyev, L. 5.

Motlon of Partleles in a Dorewed Toroidal Magnetlc
EAl

fleld

Zhurnal tekhnleheskoy flziid, 14960, Vol 3¢, Nr 3,
pp 271-282 (USSR)

Ther asthors peneraliced the longitudinal invariant

ot the serewed tleld bent into a torus and used 1t to
trvestlcate Lhe motlon of particles in such a fleld.
they started Ly a thorough expusition of the structure
of tihe screwed £leld previcusly dlscussed in part by
Spltoer, Johnson, et al. (see refs). The [leld with
the serewed symmetry H - I r,(f) - @ z) can be rep-
rescented by means of & scalar /potentlial:

2 | I .
pum Mz ; T folrisinatd, W o p— az, (1)

..[/9
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Moot e Bl dd SOV =50==0 /15

whieae i_"‘(}') : I,((lnx‘), a- 2 TT/L; L = pltch of
the sertwg O, Py means ot a veetor potentlals

r m\ . , 2 .
Av - H, "f; A or ‘\r-l'- /-") sinnH, A, = - " }-:l:;/n(')c()s nH, (2)
]

Uodun the averas g method of Hosolyubov (N. .
Pogrolynbov, Yu. A. Metropol'skly, Anlmptmtichcskiye
motody v teorlil nelineynih kolebanly (Asymptctic
Mothods in the Theory ot Honllnear Osclllailons)
arrel, M., 1955), they obtaln equations fur the
mornetic fleld 1ines and discuss also the exact
anlntions tor bthe fleld lines. These 1lines may be
dlvided into two classes geparated by a purface
meparatrix™e (1) eollectlve 1ines remainlng lnolde
a cortaln eyllinder; (2) 1solated lines 1eaving that
reglon. The gection of the separatling surtace with
phase @ = aonet hag the form of a rosette. Figure
D spows such a rosette rgoparatrix' for n o= 3.

card /7 In space the geparatrlx repreacnts an nesonal
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sereaed surface witn a pilteh L. In addltlon to
ket ot PO e b 4
ukrjt,d.u'xing uh!f. vaguirtion of the ceparatrlx, the authors
derlve alue the goneral expresslon for the phase
snire: ’ e
: " (1 Jd) At 1 d '
MV gy '
A{-» [/- 1 " d’(f/./.)].

% ELRRRY rE

ry ~ e . < -
exact Lo terms in h“/lid. Next they derlve the ex-
pression for the lon;_;l%udlnal Invariant in the case
off "locked in" partlcles:
Jolrus 3,) == const. (12)
and show that in the case of "flylng through" particles
the pertinent eguation 1s glven by

W e (11 )/ £ wieddr — J,:= const. (19)

T me

where W - Q )\/2‘"; d 1is sore Initial value of @,
and A= L/n 13 pltech of the magnetic f'leld line of a
particular harmonic. The authors extend automatically
e to the present case the proof for the atsclute
Card 3/7 character of the trap {derlived in the preceding article
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Motlion of Particles in a Screwed Toroldal 17838
Magnetic Fleld S0V/57-30-3-4/15

(A. I. Morozov, L. 3. Solov'yev, ZhTF, XXX, 261, 1960)
for the caseof a corrugated field) by conserving
elther J, or W. A speclal feature of the screwed
f1eld motion 1s the absence of "jocked-in" particles
from the axls of the rleld. This may be explained

by the fact that the alternating component vanlshes

as one approaches the axis, The authors also note that
in the present fleld there exists a reasonance only
for particles moving agalnst the fleld (vv < 0).
Agaln, .as 1n the corrugated fleld case, excluding

the small number of particles for which V T/L>> 1,
one can claim that in the limitsof the longitudinal
tnvariant the screwed toroidal magnetlic field rep=-
regents an absolute trap in the reglon inalde the
geparatrix. The authors next inveatigate the motlon
of particles in flelds with a strong longitudinal
component bent lnto a torus of a suff'lclently large

R, so that one can neglect quantities of the srder

card U/ 7 of 1/Re1
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Wi, 0.
ﬁﬁ&}mTTﬁdt themeelves aloe to flelds whoose su&lu?
potentinl contatns only the firﬁt havmoniu. ‘Ihej
compute dJy tor the "lociaed-in parhiu%us and
ahow that  In Lhe nelphborhood of the presonance,
Lie partiole does not complete the path around the
axls ol the Ltoraa but follows some horseohus-11ike
curve,  The "tlytog-through” particles ure d1scusscd
using the W o tnvartiant, and the authors .o particular
eyvaluwite the mnount by which the cireular motion in
the rerldionsdl planes of the torus 1o dicplaced

' from the axds ¢ oo O, Finadly, toe authora diseuss the
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Mot lon of Partleles in a Screwed Toroidal 77638 ;
Magretlc Fleld SoV/57-30-3-4/15

and gave advice. There are 4 figures; and 6 references,
4 Soviet, 2 U.S. The U.S. references are: L. Spit:zer,
The Stellarator Program, Report at Geneva Conference,
1958; J. Johnson et al., Some Stable Hydromagnetic
Equilibria, Report at Geneva Conference, 1958.

SUBMITTED: May 26, 1959
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AUTHORS: Morozov, A. 1. and Solov'yev, L. 8.
F anan

TITLE: The Acceleration of Plasma {n the Coaxial

FERIODICAL: Zhurnal tekhnicheskoy fiziki, 1960, Vol. 30, No. 9,
pp. 1104-1108

TEXT: In the first part of the present paper, the authors investigate the
equilibrium of an accelerated plasma, assuming acceleration to occur in a
coaxial device with an azimuthal magnetic field.| The equation of

equilibrium - V(p + Hz/an) + (1/4!)(39)3 +¢d =0 (1) is written down,
and on the assumption of isothermal conditions the equation

2c§ah/az + ad/rdr (rzh) = 0 (5) is obtained from (1) in cylindrical
coordinates. Here, h = Hz/en, and ep is the sonic velocity in the plasma.

2

o1n r) (6). Purther,

(5) has the general solution h = (tﬁ/rz)(z - %Zc

Card 1/3
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AUTHOR! Eig}f)y‘jyev y Lo 8
TITLE: Magnetohydrodynamio gurface waves
PEMODICAL: Zhurnal tekhnicheskoy ﬁzikli, v. 31, no. 4, 1961, 407-418

TEXT: The present papeT deals with non-linear aurface waves of an ideally
conducting plasma in the presence of an external magnetio field. The rela-
tion div v = o, curl v = 0 holds foT voth the potential f1ow of an {ncompres”
sible 1iquid and the external magnetic field. The internal magnetic tield
is considered to be non-existent. Subatitution of the functions y-and ¥,

oY
Y Y o - Y )
gives H = = L Hy Rl Ve © ———'ay ' Vy % (1). ¢ and ¥, satisfy the | -

Laplace equation LAY = Oy AYO - 0 (2) 1f the magnetic £40ld strength is

" meamsured jn units of the ArLfven yelocity B = BNMQ, the followi voundary l
conditions are valid on the gurface of the plesma: (‘1?)2 + (V¥0)° = const & .
and 7 = const and ¥ = const (4). The first section 4o devoted o peparate

card 1/11°
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Magnetohydrodynamic surface waves B125/B205

and after introducing the dimensionless variables

v
L e, i% - B it follows that
[o]

(10) with

(!—) -‘l&."""}( | L

f Rl 13

LT 1 : S—at(at o) gm "‘__c-o-c.. (11).
l""'f"::‘ﬁ-‘?:' =Tl (=) p.'_' (1)

For a = 1(d, = d ,) one has z, = Zn, and there exists no solution in the form
of a separate wave. Then, the integral of (10) reads

"_."(z-z) - 2y TP -
-ar th 'W +\' Tz, I (12). For je |« 2,; the aolu-‘

{ V

tion has the form of a single wave on the surface of the heavy fluid. Both
running convexities (at a >1) and running concavities (at a<1) may exist in

Card 3/11
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the present case. For reasons of symmetry, there is no solution for d1 - d2.
¥hen dg;‘,d1, the convexity changes into a concavity. Next, the author stulies

periodic waves under the same geometrical conditions that are present in
the cage of separate waves (of. figure). MHere, the steady flow of an
incompreasible fluid. in an external magnetic field is considered. The
gtream functions patisfying the Laplace equation are set up as series:

pnAvs - -
"fo=uoy+(v.e’+wle")slnx*(010"4"”."'")60321*-uu. }(14) H' (14).
o= Hy-+ (He +he” sin x -+ (He +-hye™) cos2x 4+ ...,
wremnn 1.0 mermansianm eavm onse weasname sonunl MAANIHAN
By comparing coefficients one finds
3 ) ] -
o ) .1 :L‘l__:':_’lz)
v.’.)""f(ﬂz 4" | (15)
1 fahy __ owbe '
() 43
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Magnetohydrodynamic surface waves 31 5/ 5
. 3 ¢|b| G?.b.. +_s_ -+~ — b b +b b‘)'
; —-.0.5“-—”.5,-—-—-&- " ) (0,05 -+ a1e5)e (6,6, 10 (16,
u;"g Mﬂ o ___ ,‘,} 3“.._’_ b“"“?(’.b"nhl— ‘ +2H.b" (16)
i W Y 2H‘ T
A
- O
b _ indicate the quantities v+ W, no’
A bn’ h B =-h_ =D, respectively. From the boundary :
Vv =W = b o' H + h - a0 - n _onds
o i H 0. v e 0 it follows that w = -V.e )
conditions v! y-d y]y--d -
h H e2nd2, a " b thnd1, a, = <b thnd2 From the equutiona
" - no i
n?)proximntion one obtaina the following relation for thd i
| . (1)
‘ A‘l “l -O-It) ((3—“'"‘ -0-“" "'[‘i (}.f;. )
= “" V"{ (= 1)
card 5/11
1 [ i i =
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Magnetohydrodynamic surface waves , B125/B205

present paper is devoted to waves on the surface of a plasma cylinder rotating
about its axis. For the purpose of investigating such waves, the authors
apply the general equations for the steady helical flow of an incompressible, -
ideally conduoting fluid in a magnetic field: (21)

1)

A'E-c-'fp‘!'--o-pbb'—%'-o-x/:o. (21 (22),
sa== I3, — I¥, :b:-;—(lq;',-—l,?’), @ (23)
B - (24),
pt-Y=—su+pbY), §g —¢' =1, -(23) - (25).

il s
IU":'J; y U @ry,=-— T)fran v,arv,=lyy (24)

M=, Hy—art,=—5, H+arH, =1, (25)

The "internal® and the nexternal® problem can be exactly calculated, and
approximations are uged only if these solutions are "“fused" at the "seams"

Card 7/1
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betwoen plasma and field. The functions Y and Y, are written as

Y = T+ ¥, ¥ = %o * Yo (26). For the unperturbed state one has
M, = Yppe Vog Hy = Hyg -E, vy = V‘fn’% (27), i.e., a plasma cylinder of
radius R, which has a homogeneou longitudinal current and a homogeneous
lonsritudinal magnetic field, will rotate about its axis as 8 whole. More-
over, the existence of a longitudinal surface turrent {s supposed. The
functions ¥y, ¥ and Ig, I for the unperturbed state result from (24) and
(25). Here and honce?oruard, the subscript R is omitted. In the present
ence, Bq. (21) is linear. For the velocity and the magnetic field strength,
the following expregssion is found in cylindrical coordinates: ;

o128 o), e (e ) o0,

card 8/11
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o _ Uy = JH) [ 8] (JoHly= Jo
and P43 ':kj—""’ {?"%(7;;!-7)7!- }+const. (39) ( 35)

follows from (23). The boundary condition for the equality of pressures
reads

o Y - (36).
vl 5'1;? jQu:— ],"’l'). i’: ﬁ-'—o-consl (36) X :

|

When formulating the solution to Eq. (21) as ¥ = f(r)ein no, the expression

1 d(rdf d 21 i
7T%ﬂ (F=F—m)=0 -9 (30) ‘\X

is obtained for f(r). The magnetic field outside the plasma column satiaﬂea: ;
the equation 2ale

v, - <52 =0 (39
Card 9/11
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3/0517/61/031/004/004 /018
Magnetohydrodynamic surface waves B125/B205
For f (r) one ha ,1._(_1_?[_1;2!_0_ --’-‘—z—f « 0 and

e 8T dr KB dr r2 )

£, = A rI} (anr) + B rK} (anr) (47), where I and K are Bessel funotions

with imaginary argument. The final exvression
____ ay(m — 1) 4- mey .
=T

(54)

N Vim—1(1-+ J)al -+ m[l-—(;:-(-;lluf}])l}— (m — 1){e] — 22 me; +- m) 54y

H '
with €, = Y{_Z_e_ indicates that the quantity h, which is necessary for a stable =
a g

oscillation, increases owing to the rotation of the column. This may result: :
in on instability. The steady helical flow of an ideally conducting f£luid in .

a magnetic field is calculated in a mathematical appendix. Thore are 8 Sov- .
jet-bloc references. :

Card 10/11
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Lagnetic surfaces

determinnnt of the coordinate systenm. The Lnr -le the v
the argument xa. H1 = R1 + 31 i3 a decomposstacn anbs Ghe "
wyariable" part of H1 . A linear, a tcroidal, anu & e ons fleld are Lol el
the latter case, the magnetic surfaces <au be exycwosed as fu. 7.

the mean angle of climb of the limes of lorce {3to.larater). Yoo
types of a linear field are calculated in the caucund part of .

in doing so, the nuthors reastrict themselwvss o irrotational oo
p:vticalar, they calculate the effect of vnatont, perpeni. il
tur-ation on the atellarator field, vatton of tae iust
corragntad resonance field and multipele fic0 i, and prescat

of force. In tha general case, n-fold ¢ . : 2T ozt
wns estabiished tor the first vime oty I. 3 und et al. (Rel
KXX1, no. 10, p. 1164). Interesting configurationg are cblaiiel
covaidering an irrotational magnetic field which ig pericdic v
The suthors rISOJinvestigﬂte a geperalization of the me Jhod ooz
ci.43 where H = H(x1, Xo1 %y £x,) iz a peracdic funectior of rott

X

.

- ~
€,y & being a small paramater. Tris 18 illusirated by & rvota’.

Card 2/3
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5/057/61/931/010/001,015
Magnetic surfaces Biti/Bi:

16 tne flalt Ya oo livilliy oon o i, it oo .t zuarfaces oan. be exactly
det-rmined in tihic -0, ALl Eretle oot o Taces dlacussed here (rosette,
chains ard intort.:ad RS Jon rie 7 aant for piasme trapping.  If
the pcsition of o suria.~ om0 oe dipgiricition of the lines of
force on it ars ke, it Yoonoarllie to scastruet the adjacent
surfaces. Al n nor.:l iis*ens. w rros the givern gurface, fields with
translational symm: try (B = 802,70, axinl aymmet ry (d = H(r,z)), and
helical s mmetry \h - ?".e}) wre given oy wH, e seast, wrﬂ*- const, and
v1 + u?rz H, - ~onst, res.ecti ?*”/, whers H, i3 the magnetic-triaeld
com,orent 01 the given urfacs, shich is perperdicular to Zy, to the
-lines, and to *tio holinal lines 6- -2 = const, res ectively. I. k.
Gel'fand, M. I. Grayev, a:si 4. A. L:sntovich are lharked for discussions.
There are 10 figur.s and § refvrencoar 4 Soviet and 2 non-Soviet. The
two reforences tc .unslish-iansings pudlicatirns read as follows: KHaf. 3
L. Spitzer, The st-llara‘cr prugr.m, report a* the Socond Geneva
Conference 1958, Rer. &: J. I. Joznson et al.., Sacon. Geneva Conference 958,

SUBLITTED: lovenb.r
Card 3/3
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5/U57/61/031/010/ T8/ 0 5
Vagnatic aurfaces of a triply twiated ... EXRATZ: AN
L
1.9., o perturbation of the fora Y. .p " W {kwr) 8in ks {47 0
magnatic surfaces at aifferent h and k. Since the total fie3d (4 - (&)

tg nol aymnoiric pagnetic aurincas can only k¢ ~siculated numeri s3LY-
Tha dependence of the angle of ciimb of the 1inus of force on w0t AnLn
charucteristic radius pust usunlly de investigated separateiy. VPR AR ¢
are mais for We = + By 1, (3r) sin 3 (- 2} + by 1, (x2) fin 2z, k=0

and X = 5 h5 - 3 at differant ho' The interval in +hich one 'inc of
force wia condidured, Aas taken 83 C& 2 & Ni 1y w25 and 5, b v (W

int- cration wag performed by the Runge-Kutta zcthcd with the step»
” ]

-‘-,—5-'?. %S-nnd 28 | 1In particular, tho {ollowing canes were discusceds
&0 B30 16

1) o= 1y b, =
with increasing ‘no. and tubes not encloning the z-axis are formed ot

b, - 0.6. 2) kx = 3, h = 0.05, b, = 0.1, and h_ = 0.125. A periciicity

in = with the period 2%/3 was found in thesa cases. For k = 3.h = 0.1

0
0.3 and 0.6. The pagnetic surfaces approach one another

the magngtic surfaces coincide with those obtained at k « 1, ho‘ - G.6.
Cord 2? .
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3/05761]031/010/coz/¢15

Uarpatio surfacas of a triply twisisd ... B11i/3112

iratio tho fully developcd auriasas thara occurs a now surfreoa with o
thren-loafed cross szotion. shis eenfiptcation dooo nod rotate tut cerely
vibr-tas. Tho maznetie surfazes eappaar under the notion of atirecac
parturbatlona, and the polinta lic on curves with holical orcas asoilions
(¥~ 9), Tuo figares indisats sha wicrasolon of the curva points. There
aro 10 [iruaras and 5 Sovias refarenscos

SUZIITZCDr  November 17, 1560
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2h705 , s
/554,/61/040/005,/C15/ 31
20 2217 /o8 /%‘/ ) |
i t———————————t

P102 /3261
24. 6750

> vy . 3.
AUTLORS: Yorozovy Ae. Iy ' 5’_?,1_‘,’_‘.'_'.!;‘,’.3,.'..‘.,11

P e

iusn 57 rfizura-
S some oquilibrium plasna coriilsd
TITLZ: wiretic consideration of =50 quil
tions

b S 4 i. . ‘C
P:RICDICAL: 7rurnal eksperimental’'noy i teoreticheskoy fizlkli, v '
- ro. 9 1961, 1316 - 1324

m yst being of interest in prastice,
& i3 a number of plasma sysiems . - '
T Tzifzoq of which cannot Ye deacribed within the limits oi mabzgzz-
;h: 2;;§01£c3. Such are, e.g., syotems with acu;e-anglefigeo:;c;{;tions
A . ) ("ogra” wapatron"). Hinetic ¢
pa with ion injection g ' - sracial
2?‘ti:u§§:5rium cornfigurations have been re;;c;e;xt.egliiizii‘zrziga{::m, oot e
er off ! !

. he authors of the present pap o hat
2asgieteTone-dimensional plasma configurations. In Vie:doio::e*gl:*nll
k?n*nms ip which the Larmor radius of both elecﬁ;ons an bé ¢;an‘;& .
i a w{th tie scale of irhoumogeneity of the..aeld, can di”w.:;;ﬂq o
compirir r«”;n‘ﬂivircdvnamics, *+re systens s:udfed herg have i*;?io:;:-
:?rmér;e'“;:.:;; ’q“‘o} redius cf olectrons or iecns. u¥2 liniting cus

1.4 T YOV LO LTl

,
Card /19
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5/05%/61/040/0C5,/225/219
Kinetic conricaration of some... 3102 /8201

may be distinguished here: in one there is a region of transition of the
order of the Larmor radius between the plasma sithout magnetic field and
the magnetic field; in the other, the whole region occupied by the rlasma
ia of the order of the Larmor radius {("Ogra”, vpAstron”). The authors re-
gtrict themselves here to ore-dimensional problems, where all quantities
are functions of only one coordinste {x)}, arnd the equilibrium configuration

(neglectirs ccllisions) 1s given by Vliasov's equations

s -%@+%4wnﬁﬁa b*/

i e dv ’
(1a, b)

L) ’ l’)
v,-éé‘«-;--‘%f(E-p—’- lle)—g = 0;

LY €
div E = dne { (fr = 1) v, rot H =42 v (f, — 1) dv,
E = — Vo, H = rot A.

Card ?/10
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Kinetic consideratior of soze... 3102/8201

I1f Hx = 0 one obtains

LD e — e {(fi (v, A, ©) = [i(v. A, ®)) dv.

da3 ¢

A o By (v A O = [ (v. A, D) V.

or, in axial symmetry (H_ = 0)

T

d _do _ . K
v f—;—r— =3 4"‘5.8(,1 /l) dv, :
CrAy s = (- [ dv. (11)

il M

¢

iderably giupler
results. The solutions of (5) or (11) are obtained in cons
waey by taking the plasma to be quasineutral. The present study begins with

Card 3/10
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B

Kinetic consideration of some... B102/32M

by introducing dimensionless parameters (this holds for x{0). For I«'.cz/'l‘]>1
and~¢ 1 one obtalns

— — - e

JE - 1;1 ‘ tg %7; .-g-l +2 (cos‘ %W—.cos —:—) . sing=a. (20)
L i

which fits the result by Ferraro (J. Geophys. Res., 51, 15, 1952). The
present study is then extended to a plasma screw (Fig. 3), in which the
charge is compensated by cold neutrons. This system is described by

aquations dza/d§2 - a/‘} 1-a§; Y= - -;- 1n(1-a2) with the integral

212 - hf + 2(1-\} 1-32), where h1 = H.leDic/!.!cvoi, P.1 being the field strength ‘{

for x =0.
‘;,_uﬂém-fuﬁm—vLmu44wnxm_rwnm—nh' (22)

card 5/10
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Kinetic oonsideration of some... B102 /B201

is obtained here for the field change. Finally, the suthors examine the
interface between plasma and field for ions with e yaxwellian distridution
in x w = @, where the charge i{s,in turn, compensated by cold elactrons,

PR

tm Y/ E{ae[i =4l exp (0 + 00 @ty 0 0] (29)

9 o

ig obtained here. The motion in an axially symmetric field 48 studied in
the following section. A plasma colunn of monockromatio ions and cold
electrons (with Maxwelllan diatrivdution) is here considered firet (Hz £0,

all other quantities depend on r orly). Tor Vig " 0 the ion trajectories of

this system are as shown in Fig. 6a or 6b, dependihg on whether the Larmor
radius is larger or smaller than the column radius. Instead of (11) one

has
e e e e S X; '
PYTRA R D CRIC AR DI o
Card 6/10
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Kinetic consideration of some... o2/

mentunt
is the gererslized momen
particle flux, and P o rare
where Q deno or she ;adi:tm;‘ + ehf/c) « const. In dimensionless paTe
Q - enrv, = const; - 5 5

’ tain
(a = eA?/Mcvo. P = ?/&vo) one obtains

1 Hra) 47¢Q plr—a

@)= TS Vil — ) (35)

and, #ith N = ‘X‘ n2rér

7

B P
. 21Q dr .
N= E;VI—;—(})I'——GF

2 ” '721' d
In zeroth approximation Q = € Ho.‘/zi c, an

ry-=ry

23N nrlr+r , ’ <’<"‘
H= Ho{l-—-m arc cos ._-—-——-——} )

Cerd 7/10
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Kinetic considerstion of some... B102,/8201

For a nonrelativistic plasma (cz/vge))ﬂ, y - (1-39)32/(14»9). is found, and
further, '

da/di) = a/V1—adl, (48)
mal(l +0L + 1% B VR, (49)

The thickness of the transition layer is thus found to be

——

bﬂ(mc/d;:ezno)b + ‘/091}1/2. There are 8 figures and 6 references: 4

Soviet-bloc and 2 non-Soviet-bdloc. The reference to the English-language
publication reads as follows: L. Tonks. Phys. Rev. 118,2, 1960.

SUBMITTED: August 3, 1960
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-;u()_ﬁ B104/8209 e
AUTHORS: " Burshteyn, E. L., ank Sgigxlzgxl_gl_§:~
TI;‘LE: The Hamiltenian of an averaged motion
PERIODICAL:  Akademiya nauk SSSR. Dorlady, v. 139, no. 4, 1961, 855-856 .

TEXT: In solving many physical osroblems one may use a method of approxima-
tion in which averaging of the respective equalions end their representa-
tion in canonical form leads %o thelr first integral. This study is con-
cerned with a methed of obtaining averaged canonical equationa. The first-
section deals with averaging of differential equations of the form

(1)

dl‘ [}
— X,
a - .fh(‘lv )‘

.

with a small parameter ¢, which are periodic funotions of t. These systoms\*
may be replaced by

BN i () + 4% () - e

_'92).
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The Hemiltonian of an averaged ... © ' B104/B209 -

where fk",' fk(gi,t) and T 8re periodic functions of the argument t. .'l'ho

mean value of these functions with respect to t (with constant §i) is 10"

~ ~ L e ~ .
defined as f = gfdt, where £ = £ = T. In the system quoted ladt, the
- . . A nis [} y
f‘unctions i1k remain undetermined. The unique definition of $1x and qik
necessitates the introduction of additional concditions. The 'simplest of _
these ig thc rostulate that the n,, vanish. The second section deald with 15

averaging cunonical iiamiltonians, with

' doy _OH _° dpy oMt (6)

taken as a starting point. #hen Mk ia properly chosen, (2) may assmuavthe1
Hamiltonian form. For the determination of ﬁik’ the canonical transfomation

Cevd 3/6
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The Haziltonian of an averaged ... 3504/3209

Qi a F(qu PJ' ’L)’ "i - d F(QJ' pd’ tr E') is applied to (5)

The generating function is represented in the form of an expansion
F=qP ¢+ 2.1( J.P‘,t) + 2 (q‘,PJ, t) + ++. + The expressions for m, ok’
and japk defined by { 1) are shen deternined by successive approximntion‘

- . s 4 ation
P Qk 4+ E?lqk + 0oy P " P + L?ipk + The rel ons

0F| = a".l
Ma™ 55, ;™ 3q,’
NF, OF, _ 3y _ P 3Ry
Mepn = m + 37,9q; 3P, , e ™= 3Q, T 5439, 2P,

’

hold, where F = Fk(qi’ Py t). -The expression

Card 4/6
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Tre Hamjltonian of an averaged ... B104/B209

- - - 0’4! A 1
ﬂ".nﬂl’.ﬁo, ﬂa'.uwfgul “”.’3 04, 'Q‘

(8)

ctions of
i3 obtained urder the assumption that the ’k are periodic funct

»

time, so that rk - 0. In order to establish symmelry, gﬁ K and 1hpk re

+

chosen in the form

s oy - "‘i 0/. 1 ‘5/,&. g8").
M = M =0 T = L LW ﬂdh ( )“

‘s ! be obtained from ap~
. (6) in conformance with (5) and (8'), may
g:giimigivg lquations in the canonical form with "averaged" Hamiltonian
at an accuracy of up to terzs of the order of ¢

Card 5/6
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— edil7
3 == H 7 8t

fl*?%(af%sfln (9).-

Application of .vesq averaged eguations to the gotion of charged particles .
in quickly var:«tle electromagnetic fields is not restricted to nonrela- |
tivistic cases on. i %ow.ver, the explicite forn 1a very-complex.'fThe'
amiltonian averug.d cve?l one ccordinate is discussed in the third section
of this paper. It is assuned shat the Hamiltonian to be averaged in the ~
sense of the first two sections of the paper) 1a periodic with respect to
cne coordinate (which need not necessarily be Cartesian). The last section
deusls with an application of the above calculations %o the averaging of
magnetic surfaces. There are 5 Soviet-bloc references. . 'oe

PRESENTED: December 15, 1960, by A. L. lints, Acadenician

’

SUBNITTED: December 6, 1960
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5/057/62/032/007/012/013
B104/B102

Zuyeva, N. M., Morozov, A. I., and Solov'yev, L..S.
Rt A

Exigtence of magnetic surfaces of a periodic magnetic
field having large longitudinal components, accurate
to terma of the 4th order

P5AIODICAL:  Zhurnal tekhnicheskoy fiziki, v. 32, mo. T, 1962, 897-899

Yux7: Magnetic surfaces are shown to exist, in fourth approximation,
in the general case of a periodic field which has large longitudinal
component H,. Wagnetic surfaces not found by numerical methods either

occur in higher approximation; or their effects are exponentially empall.
Tne equations averaged according %0 N. N. Bogolyubov for the linee of
force of a magnetio field have unique integrals when terms of the order

4 /4 )4 are taken into account.
1 t

SUSNITTED: ¥March 5, 1962
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SOLOV!YEV, L.S.
=
tield.
Stability of a cylindrical plasms stream in a magnetic
Dokl, ANYSSSR 147 p0.511071-1074 D 162, (MIRA 1632)

1, Predatavleno akademikom M.Ae leontovichen,
(Plasma (Ionized gases)) (Magnetic fields)
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Geomt}y of the magnetic field., Vop. teor. plaz, no.,2:3-91 '63,

Motion of charged particles in electromagnetic fields., 1bid.i1177-261
(MIRA 17:2)
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AUTHOR: Solov'yev, L. S.

 RSmaaess P SN .
TITLE: Symmetrical magnaetohydrodynamic flows and helical waves in
a round plasma cylinder

.« o0
s b ———— o~ o e .

'SOURCE: Voprosy* teorii plazmy*, no‘ 3, 1963, 245-289

\; TOPIC TAGS: plasma, plasma cylinder, cylindrical plasma jet, mag-
\ | netohydrodynamic flow, axial symmetry, translational symmetry,
helical symmetry, helical flow, helical wave, linear wave

ADSTRACT: The general flow of a compressible liquid:having helical
symmetry is considered. Although the expressions can be derived in
terms of only two spatial variables, the usual cylindrical coordi-
nates are employed in tte analysis here, since the transformation to :
the new coordinates is hot complicated. The equations for the axial ;|
. and translational symmetry are obtained from the helical sysmetry by |
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finity, respectively. The section headings are: Introduction.

1. Stationary helical flows. 2. Helical waves. 3. On the stability
of a cylindrical plasma jet in a magnetic field. 4. Nonlinear long=-
wave axially-symmetrical oscillations of a plasma cylinder. 5. Non=
linear helical waves. 6. Linear waves in a compressible plasma jet.
Appendix. Curvature and torsion of the coordinate line x, in the |

case when agik/ax3 = 0, Literature. Orig. art. has: 173 formulas

going to the 1imit as the pitch of the helix goes to zero and to 1n—!
|
)

and 6 figures.

ASSOCIATION: Institut elextroniki, avtomatiki i telemekxhaniki AN
GruzSSR (Institute of Electronics, Automation, and Telemechanics,

AN Gruz8SR)
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AUTHORS Morozov, A. I, §glggjxgg, L. S.
TITLE: Symmetric magne tohydrodynamic flows

' - &
PERIODICAL: Akademiys nauk SSSR. Doklady, v. 149, no. 3, 1963, 550 <5}
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AUTHORS: Alekasoyova, L, M. {(Moucow): Solov'yev, L. S. (Koscow) t/;
. , )
TITLE: Current eddies and oritical surfaces in masnetohydrodynamic flow \ 0

ALl AR SRCE A A

SOURCE: Prikladnaya matematika i mekhanika, v. 268, no. 6, 1964, 967-995

TOPIC PACS: MWID flow, ideal fluid, plagma flow, steady flow equation, propagating
wave, gonic line, stability criterion, maimetic presrure

ABSTRACT: The steady-ntate axisysmetrie flow of an ideal conducting plasma across
an azimuthal mametic field H is studicd analytically. The purpose is to invecti-
gate singular points on the family of current curves rH? = const and to calculate

tha form of thc critical curve where v becomes equal to the propagation apecd
| ¢ "V‘r'+'ll,'-l‘u-p . The flow volacity ic assumed to have two components v and v

and, physically, the problem corresponds to the flow between two electrodes {sce
Fig. 1 on the Enclosure). It is assumed that the magnetic pressure is small com-
pared to the gas pressure B s&1p1{">1.a.nd that the flow changes alowly along the

z-axis. The governing equations then becomo -;7 -Pl’-%f- v 0." v W) + -;-(-:—'- %-)' - U

%ndd A // prT=B(}) (.',é.'”'.l V. Taking the r and z derivatives of the current curve
ard /8 - ; .
2
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I(r,2) = const, it is show that the singular points of this family of curves lie on
the curve 00' (see Fig. 1). Taking the oscond derivatives of I, it is found that if
the singular point on 00! lies below r, " 0.92R, ‘lcv- 0.22u, the curve is of the

 elliptic type, whereas if above these point~ “he curve is hypeibolics thurmore,
assuning U = const and the parameter B(E) variable, the goveining cquations uxre
T3ty et 8 1  pletdD
written for both wesk and atrong magnetic fields —— .} o +?_2_7‘.. -0,

r

W(p)-i-—%'—-{-pr'l{'- v and to a first approximation (order £ , ‘\f1z w O, B = cm\sr.')tho

sonic surface is found to be planar, or Vz(z) = 1/3 w’. Correcting these rasults to
order V, the curves of Pig. 2 are obtaincd (esee Fig. 2 on the Enclosure) where VA “-
corrcsponds to the negligible terme (v1)2 and 0B shows the sonic curve for weak and
strong fields where B2 or W are neglected, The stability of the flox i3 invecti-
gated up to ordor £ . 1t is shown that for stability relative to axisymuetric

_perturbations the derivative of Kz/r2 mist be negative, and for helical stability,
rH2)' should be negotive. "The autiors are grateful to A, 1. Morozov and XK. V.
Brushlinskiy for their valuable advice."” Orig. art. has: 5 figures and 50 cquations
T v —————
- ASSOCIATION: none
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ACCESSION NR: AP4020569 5,/0057/64/034/003/0429/0443 :

AUTIIOR; Morozov, A.I1.; _Solovzyov, L.C.
TITLE: Axially symmetric steady flow of a plasma in an azimuthal magnetic ficld
SOURCE: Zhurnal tokhnicheskoy fiziki, v.34, no.3, 1964, 420-443

TOPIC TAGS: plasma, plasma 11q&, plasma azzuxix accolerator, adiabatic plasma flow,
magnetohydrodynanics, stoady magneto hydrodynamic flow

ABSTRACT: Tho stoady 1sontrop\1c flow in tho annular space botween two coaxial surs
facas of revolution of a perfectly couducting comprossible fluid in the presence of
an azimuthal magnetic field is discusscd in some detail. The calculations wope un~-*
dertaken because of possible applications to plasma acceleration. The magnetohydro~
dynamic equations are specialized to the case of isentropic flow with axial s ymme=-'
try in which the radial and longitudinal components of the magnetic Zield and the
azimuthal component of the velocity vanish. The resulting equations are discusscd §
in two limiting cases; 1) the width of the annular channel i3 small compared with °
its radius, although both the width and tho radius may be functions of the longitu-

dinal coordinate z; 3) all quantities are slowly varying functions of z. In case 1)
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it is possible to solve the problem for arbitrary channel shape. The solution3 in’ .
which oither the hydrodynamic or the nagnetic pressure is small compared with the’
other are discussed in more detail. It is found that under some conditions tha cur-
rent may reverse and the magnetie ficld may act locally to decelerate the fluid. In
case 2) the simplified equations arc still nonlinear. Their solution is formulated
as a Cauchy problem: ono boundary of tie channel is specified, together with the
flow rate along it, and tho other boundary is obtained as part of the solution. A)
number of solutions are obtained for the two limiting cases of a cold plasma, and
of "isomagnetic flow" (the magnotic ficld proportional to the product of tho fluid
density and the distance from the axis). The shape of the "critical surface" on
which the flow velocity is squal to the velocity of magneto-acoustic waves is dise |
cussced., Orig.art.has: 94 formulas and 5 figures. o

ASSOCIATION: none

SUBMITTED: OlMar63 DA\TE ACQ: 31Mar64 ENCL: oot

DiB DODE: PH NR REF SOV: 004 OTHER: 00}
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4

{ AUTHOR: Morozov, AL} Sg‘l“g(_jyov,,l..s.

TITIE: Plane flow of o perfectly conducting compressible fluid with the Hall ef-

fect taken into account

SOURCE: Zhurnal tekhnicheskoy fiziki, v.34, no.7, 1964, 1141-1153 i

e ——— o ———

]\!’S I lU\‘:I H Iho ma hv 0 m hl ons or he st ad flow of a e y

d. The modification o
3 of the modificd equations are derive _magne”
:;gtz;znmic equations consists in replacing the usuai equation, t_o_t[v. H]}==0 y

. o . ’ 1 .
B Bt v Hl— o 1 W] =0,
! and introducing the oquation 3 :
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! for the current j. Here vy 1s the clectron velocity and v is the ion velocity. In
the remaining magnetohydrodynamic equations the velocity is assumed to be that of
the tons; thus, the electron pressurc and the inertial forces of the electrons are

i neglected, Two stream functions are introduced (one for the ions and one for the

_electrons), and the conservation laws arc doerived. The plano flow in a channcl

. bounded by cylindrical walls of arbitrary shape is discusscd in some detail, and

| solutions are obtained for a narrow channcl and for a channel with slowly varying
scction. The walls of the channel are regarded as electrodes through which current

" enters and leaves the plasma; the flow is thus of the type that occurs in 2 magneto-

" hydrodynamic accelerator or pump. In such a system the Hall emf at the wall of the
channel is tangent to the wall; the conductive wall will thus short circuit tho Hall

‘ emf and a poculiar Hall-effect boundary layor will develop. This boundary layer i3

" not discussed in detail., It is asgumed that the boundary layer can be avoided by em-

. ploying slotted eloctrodes, Orig.art.has: 98 formulas and 4 figures.

ASSOCIATION: noneo
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. L 4638-c.  ENIV1)/ENP\m)/EAG(k)/EPA(ep)~2/ENG(v)/EPR/EPA(w)=2/EEC(t)/ T2/
EEC(b)-2/EAA(m)=2  Pz-6/Po+b/Pd-i/Pab-24/Pe~5/Ps-4/Pi~4 IJP(c)/RAEM(a)/ :
BSD/AEDC (a)/ESD(gs)/RAEMSc)/AFWL/SSD/ASD(a)-5/AFETR/ASD(d)/ASD(L)-2/AEDC(D)/ .
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' ACCESSION NR: AP4O41989 8/0057/64 /04 /00T /1154 /1169 )

1

| AUTHGR: Morozov, A. I.; Solov'yev, L. 8. ‘B

i TITIE: Acceleration of a rotating plasma’in axially symsstric clisonels
. BOURCE: Zhurnal tekhnicheskay fisiki, v. 34, no. 7, 1964, 1154-1169
TOFIC TAGS: plasma, magnetchydrodynamics, plasma acceleration, plasma rotation

i ABSTRACT: In this payer, earlier theoretical work of the authors (DAN 8SSR, 149,
| 3, 1963; ZhTF 34, 3, 429, 1964) concerning the magnetchydrodynsmic accelsration
aof a perfectly conducting plazma in an axially symmetric channel of annular croas

. Bection is extended to include rotation of a placma and the presence of a lingi-
' tudinal magnetic field. The magnetchydrodynsmic equaticus are taken fraa the
. earlier work in a form sultable for axially symmetric calculaticas, and their in-
. tegrals are discussed. The flow in narrow axially symmetric charmels is then dig-.

| cussed. The flov in narrow axially symeetric channels 1s then diascusced in ds- | -
i tail. After the general integrals and ths appropriats fom of ths Hugmiot equa~ |
; tia are derived, flow with infinitely small initial velocity is discussed sepamte |,
: 1y for the two cases that the redius of plasma (of infinitesimal but variabls b

i
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sectim) is or 1o not constent. The velooity of flow cannot pess coatinucusly
through the local signal velocity; the three possible types of caatinuous flow !
(flow velocity alwvays greater than, equal to, or less than the local signal velog-: -
1ty) ure discussed separately. In the final section the authors treet the flow
of a cold plasma in a channel vhich need not be tarrow, but in vhich the redif
of the walls are slowly varying tuncticnn of, the u:ial cooxdinate, Orig. azt..
bas: 90 fommulas end 6 figures. :
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* AUTHOR: Morosov A, I.; 8olov'yev,L.8.

~ é'rm.s; Cybernetic -control of plasma instabilities p\ ‘ EREEER v B I
! 1% ' : . g
s; SWRCS: Zhum‘l t.un‘ch.\‘koy ‘1.1“‘ » '.34 ’ no.ﬂ, 19“ " ls‘e“‘a"' - R . ‘l

,,,_,_,ETOQIC,TA(S: plasma instability, plasma stability, oyhernetic systea

EABSTMcn 1t is proposed to suppress the development of certsain instabilities in @

! plasma by injecting currents or applying local corrective magnetic fields ol

i strengths and at locations detormined by the developing instability itself, The pros =

| posal is 1llustrated by & discussion of the flute instability of & plasma cylinder | -

| confined in a magnetic field batween magnetic mirrors. A number of probes would be

{ disposed asimuthally about the plasma oylinder. Should an excreacence begin to de-

velop, the nearest probe would sense this and the signal from this probe woald cuse; - -

. application of an additional magnetic field at the appropriate position, thereby in .

oreasing the local magnetic prossure and driving the exorescencs beok into the body; -

i of the plasma, Altematively, the sigual from the probe could ceuse an asizuthal v

i ' current to be injected iuto the plasma through electrodes on sither.stde of the ex-i—
i

. .
T i+ At WO = e artye i
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~ |ACCRSSION NR: AP4045265 ' ' - 5

"cmconce. It is estimated that for & 32 = long 60 ca diameter deutorium plassa oy~ | °
: ‘undor in a 104 Oes magnetic field, having & particle density of 1018 o3 and ther-} :
r: [ {nl velocities of 108 cm/sec, corrective currents of the order of 30 A or ourrective !
il '+ magnetic fields of the order of 50 Oe would be required. Tho nature of the feedback|
1requh-ed to achiove stability is discussed in some detail for the simply Taylor in-| @
istability of a plasma layer in magnetic and gravitational fields and for several fa-=| .
|gtabilities of plasma cylinders, including constrictions, the helical instability |
|in the presence of a longitudinal current, and the flute instability of a rotating

" igilament. It is concluded that stability can be achieved in all theee cases, but
s B that the fcedback signal must provide information conceming not only the preseat k)
magnitude of the developing instability, but also concerning its rate of growth.
"The authors express their gratitude to Acsdemicians L.A.Artsimovich and M.A,Leonto-
'vich for their interest in the present work, and also to M,8, Ioffe, Y .l.nobmkhmﬂ_‘
and N,N.Semashko for valuable discussions."Orig.art.hass 56 formules 7 figures, |
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L 2790165 ET(1)/EPA(s }-?/Ei‘fﬁ’(m)/'r)}l;ﬁ.(d)/;?‘;'iG{'J)/T.-Z/EF’A(w)-?/EPa/?JdA(n)-2
Ti=1 7Pab-10/Fa-5/Pa-li/Pi-i 1JpP{e) :
ACCESSION NR: AP4012080 S/0020/64/154/002/0306/0309 é 7

AUTHOR: Murozov, A, 1. ; Solov'yev, L. S. . ,
Morozov, A, L S0lov YoV, ~e_ .

S ]
— Symmetric fows of conducting fluid across a magnetic fleld

SOURCE: AN SSSR. Doklady*, v. 154, no. 2, 1984, 308-308°

fluid flow fluid mecharics, magnetohydrodynamics, axially symmetric fluid
flow, magnetic field

TOPIC TAGS: magnetic hydrodynamics, conducting fluid, compreased fluid, i o

ABSTRACT: A two-dimensional and axially-symmetric flow of a compressad
couductive fluid was examined. Authors assumed for simplicity that fluid is
nonviscuous and non-heat conducting  Then the stationary flow is described
by the following magnetohydmdynamic equations:

(1) POVIv = —Vp 4 I(jHl,

(2) divpv =0, divH =0,

(3) !Dt!.“"io' pTVYS = ¥mf",.

A "
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E l where- ::’5 VE—EE = Yy — IV{" ;Vif;, _]71:4:%‘(‘!!.%,; Aﬁ}:’”ﬁb, T T
!l @ = density; p=pressure; p=conductivity; T=temperature; S=entropy; V=velocity; e
| B- [AT; H-magnetic field; E= electrical fleld. The following system of equations  — -}
wasg then derived for the examined axially-symmetric flow: T
: divq=0, q=ov(W+ Z) + lemtl, @)
- 2 4 7 ,
IR ’ ' f.',fwi p +T&. “‘A_"f‘%" e ———
po 14 v 09, 223 .‘. 9_1 v , Bt 6y s 7hﬁ e
(,:\"’T’J;(l)' (l,)" rdz\’) © S

0Ly 8 Ly e g) T Gk — U =0 (78)

pr Fr pr O or T or dz
| W L4 o) = U (76)
1 v! ,
v - Vm i == P (9, (78)
pTVVS = - (VI (7
Card 2/3
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Two-dimensional flows in a narrow channel are described by the system:

(8)
(9)

puf = & = const,
" v, d
o gy = B const

W+§+w=u=mm,‘(m)
d5 di \2
PUT i = Yy (TI?) "

(11)

Orig. art. has: 30 equations.

ASSOCIATION: None

SUBMITTED: 23Julé3 » ENCl.: 00

SUB CODE: tag EM NO REF S0V: 003 OTHER: 000
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SOURE A S

L 12916-65 EWT(1)/EWG(k) EPA( )=2/EPA(w)=2/EEC(t )/T/EEC(D)2/EWA(m )2 ér.a bu;
Pab=10/Pi-4 IJP(c)/AEDC(é)/AF:E/AFZ".-'{TR/ASD(afS/ASD{Z{-ysso/gﬁu(a.)‘/ESD(qs;O/Eéﬂ(t.;;
64/158/004/0831/0834 .

r

AUTHORS: Morozov, A. I.; Solov'vev, L. 8. @ 5 -

TITLE: Equilibrium of plasma pinch with helical perturbations

TOPIC TAGS: plasma ;':inch, plasma instability, plasma containment

ABSTRACT: It is shown that the appearance of singularities in the .
linearized equations for perturbations of toroidal plasma configura-
tions is connected with a qualitative rearrangement of the struc-
ture of the magnetic surfaces, and that arbitrarily small astatic per-
turbations can lead to finité changes in plasma configurations and
thus noticeably affect tneir stability. The configurations con-
sidered are: 1. Cylindrical magnetic surfaces with helical pertur-
bations. 2. Equilibrium helical plasma configurations. 3. Force-
free plasma configuration. The first case results in a wavy mag-

Card ~ 1/2
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netic-surface structure with the elliptic and hyperbolic singular
points lying on circles. In the second case it is shown that, de-
~pending-on-the cholce of the initial equilibrium configuration, the
. development of instability reduces to the formaticn of & stable fil
mentary plasma structure. In the case of a force-free plasma con-
. figuration it becomes possible to obtain the stability conditions

. for a plasma supported by an ideally conducting liner. This report

- was presented by M. A. Leontovich. Orig. art. has: 6 formulas and .

|1 figure.
ASSOCIATION: None

. SUBMITTED: 14Apr64 ENCL: 00

SUB CODE: ME NR REF SOV: 007 OTHER: 001
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AUTHOR: Morozov, A. 1,; Solov'yev, L. 8, g 6

y ARt 4o

ORG: none

TITLE: Magnetic mirror trap with a field increasing in all directions
p-

SOURCE: Atomnaya anergtyu,z(r'.‘(;‘, no. 5, 19665, 420-423

TOPIC TAGS: maguetic mirror machine, magnetic trap, axial magnetic field

ABSTRACT: The authors investigage the topography of the stationary point of the square of a
magnetic field. It is shown that only saddle points of B2 may exist along the axis of an
axisymmetric field; minima of B2 cannot be found in a plane field; a minimum of B2 cannot
be found in an axisymmetric field in a point which is not on the axis if the field direction in
that point coincides with the symmetry axis z. Consequently, axfsymmetric traps with
minimum field region can be designed by using an azimuthal field as a basis (e.g., in

'| conjunction with a superposed quadrupole field) or a basic radial field such as proposed by

J. Andreoletti (C. r. Acad. sci., Paris, 256, 1969, (1963)). Since such a field has a very
simple configuration, the authors study the properties of such Andreoletti fields the fleld - | -
strength lines of which become concentrated when approaching the z axis, Several possible | .
solutions are proposed for magnetic mirror traps with special pole pieces or appropriate .
surface currents, Orig. art, has: 26 formulas and 3 figures. UDC: 533.9
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ACCESSION NR: AP5023363 .~ UR/0020/65/166/001/0080/0089
. "(\.

AUTHORS: Morozov, A, I.; Soloviyev, L 3. _ g4 ,«;( : ;/

TITLE: A similarity parameter in theory of mm_{lm__“ﬂ Ll‘l"’

SOURCE: AN SSSR. Doklady, v. 164, no. 1, 1965, 80-83

TOPIC TAGS: - similarity analysis, plasma flow, compresasible flov, magnet.c fiold,
- entropy, Hall effect

ABSTRACT: A similarity analyais is made of a two-fluid, fully ioniuod plasma
. flow under steady state conditions. A vector potential 18 dofined for ions and

electrons “NeVe == TOL \yﬁ vy = rot W, .

which, when combined vith Maxwell's equation, yields

B =42 (@ — ) + e
The smilarity parameter for the "flow is defined by
el 1l — Wl charact’

MI‘hI

chnrqcf.
Card 1/2

APP :
ROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652310019-3"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652310019-3

EELE=5Y

L 3376-66 o
ACCESSION NR: AP5023363

" For the case of a flow in a coaxial channel of arbitrary cross seotion E becomss |-
N,'-ﬁ,‘ 1 |

Because of th‘e fact that l}’ is a three-dimensional vector, one can construot’
three £ paramoters, In the absence of dissipation torms and for n./l(") 0, the

magnetic field dogenerates into an electron component where one can show that E o
takes on the physical meaning of a "charge exchange" parameter, Orig. art. hass .
16 equations and 3 figures, :
ASSOCIATION: none
SUBMITTED: 05Jané5

NO REP SOV: 003
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&0

i
%AUTHOR: KSolov'yev, L. B.

Ty

gtability of magnetic surfaces

\OBG: None
</
\ TITLE:

168, no. 1, 1966, T6-T9

AN 6SSR, Doklady, V-
coordinate gysten,

gtructure

SOURCE:
TOPIC TAGS: magnetic property, gurface property,

astability, magnetic field

te integral 1
¢ a magnetic fie

ABSTRACT: An approxima g found for equations
of the lines of force © 1d vith a large
longitudinal compo

coordinate system.
; depends on the selection of the curvilinear coor
! for the 1ongitud1na1 and transver
magnetic surfaces with respect to ve
eld. A right gection showi

|the magnetic fi
gtructure of stable magnetic gurfaces 1is give
figure. Orig. art. has: 1 tigure, 13 formulas.
20/ SUBM DATE: 29Jul65/ ORIG REF: 005/ OTH REF: 002

upc: _533.9

ng the typical
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L 697767 o N o
ACC NR: APGO18349 ‘ &)
| goparatrix are smaller than the distance to tho magnotic axis, The feasibility ) B
_of roalising such a magnetic configuration is thus conneoted with the three-dimen. | ™

sional nature of the magnetic axis and with the ellipticity of the normal sec-
_tions of the magnetic surfaces, Orig. art, has: 8 figures and 47 formlas,

' SUB CODE: ao/ SUBM DATE: 14Aug65/ ORIG REF: 002/ OTE REF: 001
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AUrnOR:  Uolov'yev, L. S.; Gnafranov, V. D.

a0 none
\~ -

\/ + /
~1m v Conbtribution to the theory of equilibrium of a plasma in a toroidal magnetic
_.wrop

SOURCE: AN SSSR. Doklady, v. 170, mo. 1, 1966, 75-78 .

' 007IC TAGS: magnetic trap, plasma stability, thermodynamic’ equilibrium, plasma
macnetic field, perturbation theory

" ADSTRACT: The purpose of the study was to ascertain the applicability of the boundary
concitions {the Kruskal and Kulsrud conditions and the ilewcomb condition} to the

“magnetic differential cquation of a toroidal ecquilibrium plasma configuration. Solu-
tion of the differential equation for the toroidal magnetic surfaces in the linear
approxinution shows that the prescence of resonant harmonics can cither destroy the
rachetic surfaces completely, or else under certain conditions lead only to a splitte
ing of the resonant magnetic surfaces into a filamentary structure. Near regsonance,
oniy one harmonic of the perturbing field affects the stability of the surface. A

- method for solving the provlem of plasma equilibrium in toroidal magnetic treps, based)

' on the dctermination of the currents in the plasma and the associated disturbances of —

|

_Card_1/2 UDC: 533.9
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ACC NRi  APGO3164S

ne masnetic surfaces, is outlined. It is concluded that the formal solution of the
perturvation-theory probdlem of equilibrium toroidal magnetic configurations contains
. small denominators analogous to the solutions of perturbation-theory equations in
classical mechanics. The difficulties connected with the presence of the small denone-
irnators can be circumvented by nomalizing (suitably choosing) the unperturbed solution
" on which the source function of the perturbation-theory equation depends. A concrete
. method of renormolization is proposed. This report vas presented by Academician M. A.
| Leontovich 8 December 1965. Orig. art. has: 21 formulas.
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SOURCE: Ref. zh. Fiz., Abs. 2D223
AUTHORS: Reznikov, V. M.; Pilipchuk, Yu. 8.; Solov'yev, L. S.
TITLE: Infrared spectra of dioxane-lignin

CITED SOURCE: Sb. Materialy* l-y Nauchn. konferentsii Kompleksn.
problemn. labor. Sibirsk. tekhnol. in-t. Krasnoyarsk, 1961, 36-42

1]

TOPIC TAGS: dioxane, lignin, dioxane lignin, infrared' spectrum, ab-'
sorption spectrum, hydrogen bond, hydroxyl group :

- TRANSLATION: Infrared dioxane-lignin absorption spectra (3619-=763
em™! region) were investigated in KBr dissolved in dioxane, suspend=- ...
ed in mineral oil, and in the form of a film. A strong hydrogen ! ;
bond is observed in the dioxane-lignin. It is established that in
the lignin molecule, part of.the hydroxyl groups remains free. It

Card 1/2
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is noted that the dioxane and the lignin are bound qui .
in the £ilm. : quite strongly

~ DATE ACQ: 31Mar64 SUB CODE: PH, CH . ENCL: 00
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AUTHOR: Korshunov, A, V,; Solov' yev, L. S. "5,(]

ORG: none e éj

2/
TITLE: Infrared absorption spectra of p.qradihnlogcn-substituggg penzenelin

wasious states of aggregation

SOURCE: Ref. zh. Fizika, Abs, 12D270

REF SOURCE: Tr. Komis, po spektroskopii, ANSSSR, t. 3. ‘vyp. 1, 1964, 588-594

TOPIC TAGS: IR spectrum, absorption spectrum, benzene, liquid nitrogen, single
crystal growth, halogen v

" ABSTRACT: The infrared absorption spectra have been obtained for paradihalogen-
substituted benzene in various states of aggregation and at the temperature of liFuid
B nitrogen.'] The method of growing fine single crystals has been worked out, Polarizp-

T
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L 42871-66 1
—AcC NR, ~AR6017231 | O

tion analysis has been carried out for the infrared absorption spectrum of oriented
single crystals of the paradihalogen-substituted benzene. Interpretation of bands
has been carried out, It has been shown that the fission of certain bands conforms
to theory. A, Davydov, (Translation of abstract]) (NT)
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ACCESS{ON NIt: "AR5000775 8/0058/64/000/010/1)025/0025

SOURCE: Ref. zh. Fizika, Abs. 10D192 N]

AUTHORS:; Korshunov, A. V.i Solov'yev, L. 8.; Shufledovich, V. 1.3 l{gj@ggﬁ;_\gj}ﬁ.'& 8.

TITLE: Infrared absorption spectra of certain substances with t{ygx:ggggkgt_\_qs {n differ~
ent aggregate states

CITED SOURCE: Tr. Sibirsk. tckhnol. in-ta, sb. 36, 1963, 10-17

TOPIC TAGS: ir absorption spectrum, hydrogen bond, band spectrum, polarization

TRANSLATION: Infrared absorption spectra GEAgEﬁGIR"éﬁ?élﬁfguniacolrand~4'¢~ —

vinaphthol in different aggregate states and at a temperature of liquid nitrogen are obtained. -~
'The polarization of the bands of the substances in the solid state was also investigated. -
It is found that in the liquid and particularly in the crystalline state the investigated sub-

stances have a few additional bands which are less intense than the fundamental bands

Card 1/2
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was found to be 5.65 x 103 neutrons/mole-roentgen.
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ACCESSION NR: ARS014391 UR/0058/65/000/00%/C928/D028 5;’ P
AUTHOR:  Shueledovich, V. 1% Soloviyev, &-ﬁ: Kuz'mina, Z. M.; Nekoshnova, N. §.3! ./
Sarapkin, P, §.3;, Korshunov, ATV, Finkel'shteyn, A. F. S( : ‘(‘("”I ,

#

¥ > "
TITLE: Some*;tpectral characteﬁatica of the side chains in furane kompounds

SOURCE: Ref. zh. Fizika, Abs,,4D209 :;(

CITED SOURCE: Sb. Spektroskopiya. M., Nauka, 1964, 118-120

TOPIC TAGS: spectrographic analysis, Raman spectrum, IR spectrum, furane resin,
aldehyde, conjugate bond system, alkyl radical

TRANSLATION: The authors studied the effect of the furane ring on the position of
the stretching vibration bands of CH3, C=0 and C=C groups in the Raman and IR spec-
tra of 6 furane derivatives. The frequencies of the fundamental bands in the spec-
tra of these compounds are given in the 4%050-216 cm ! range. The position of sym- | .
metric and skew-symmetric stretching vibration bands in CH3 groups In the spectra |-
of furfruylidene acetone, sylvan and 1-(a-furyl)-butanone-3 is practically the same’ .
as the ordinary position of the bands for this group. The position of stretching e

I
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vibration bands for C20 (1660-1685 ca ! in the spectra of the two latter compounds)
indicates that conjugation of this bond with the furane ring results in the same
effects as conjugation with one double bond.fL:u. Kissin. :

§UB CODE: OC, OP . pNeLs
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["ax on services rendered; a practical manual) Kalog s netovarnykh

operatsii; praktichekoe posobis. Moskva, Gosfinizdnt, 1949, 3Jlp.
(Taxation) (MLRA 9:2)
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‘ s/1ew/62/oo4/oos/oxa/os1
29,1600 B4125/B104
26 2420
AL THORS: Lider, K. Ty and”§glngygx,ﬂl»,le.

The optical and photoelectrical properties of GeS and GeS,
rizika tyerdog© tela, V. & BOe 6, 1962, 1500-1502

.+ authors gtudied the absorption spectra of GeS and 0952 aingle

the spectral gistribution of photoconductivity
dge of the GeS, spectrum (just as that of Mooi,

30 %0, Hglz) has no structure; & photoconductive gffect
co-3 NOL snow up- A naIToOW, intense, : é absorption 1ine each was
observed in the absorption spectrum O 5 7°K and at 4°K. The GeS
and Ges2 specimens (monocrystalline plates) were synthesized from Ge and

S in a quartz ampoule and tnen anncaled at a temperature near their
melting point. The two ab orption edges of the GeS crystals at room
semperature are at ~-7670 and 7260 A When the crystal is eooled to
779K, the edges pass o0 to 7240 A and €900 A« The long-vwave edge

Card 1/3
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5 /121/€2/004/006/01£/051
The optical anc... 3425/3104

corresponds to the polarization £ia, the short-wave edge torE'c. & and ¢
are the crystal axes lying in the plate piane. The absorption line

7185 3, observed in tnin plates (¢ ~50 ..) and when the crystal was turned.
atout the axia parzllel to 8, corresponds to s plane oscillator in the
plane perpendicular to the axis. At T = 4.2°K, the edge in the

component & a is at <. 7140 A, and the line is at +-7110 A.- A broad
luminescence tand at - 80uC A appears in CeS crystals at 71°K. he blurred
edre -i the specira 8f tne Ges2 crystals is displaced from 31560 A at room
temperature to 7300 a %.% The curve of the spectral distribution of
photoconductivi ty taken in unpolarized light at 77.%3%K has a maximud at

.. 7200 3. The spectrum tacen at %00°K is more intense, with a peak at
~7C00 a. The resistivity of GeS, specimens did not change on irradiation

with concentrated undecomposed light ftom a mercury vapor lamp. Owing to
the partial decomosition of the vacuum evaporation-coated Ges2 luyers

{(with formation of GeS), absorption occurs in the raonge of transparency of
the GeS2 crystals. The spectrum of a Ge32 layer vapor-plated in an st

atmosphere is similar to the absorption spectrum of the Gesz orystals.
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_ 5/161/62/004/006/016/051
The opticul ande.. B125/B 104
The absorption esge =ay lie between 7200 % and 3400 2, according to the
ghures of Gu32 and GeJ in the mixture, Ther. are 2 figures.
ATSOCIATION:  Leningradskiy gfosudarstvennyy universitet {Leningrad State
Urniversity)

January .2, 1962
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AUTHORS: Gross, Ye. F., Corresponding Member AS USSR, Chang Kuang-yin,
Solov'yev, L. Ye. v ,
o vy e 2Tt

" PITLE: Absorption spectrum in the light-blue and dark-blue spectral
ranges and deformation effects in thin epecimens of coprous
oxide

PERIODICAL: Akademiys nauk S8SSR. Dokladyy v. 146, no. 3, 1962, 5711-%60 A

TEXT: Absorption and reflection spectra of 0u20 specimens were taken at
4.2 and 77.3°K to check the assumption (Ref. 1: 'Fis. tverd. tela, 4, 261,
827 (1962)) that the observed splitting of spectral lines of the Cu,0

single crystal is caused by deformation effects. In the absorption °*
spectrum of a specimen 1 u thiok,the intense light-blue lines

.A‘Ib)' - 4017 %, Aflb)“ = 4777 &, and the wesk lines Aglb). e 4740 % and

kkglb)" - 4724 % were observed, which are interpreted as a splitting of
tard 1/43
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§/020 62/146/003/0097019
Absorption spectruad in the ... B101/B144

the lines aslb) - 4796 % and Aglb) . 4733 1 observed in the reflection

speotrum. This was confirmed by the reflection spectrum of a 'cdgo-ohupod )
cu20 specimen, where the splitting inoreased with deoreasing wedge

thickness, whereas no splitting was observed for a Cu20 lamina of

10~-15 § thickness. Likewise, the dark-blue lines

Asdb) - 4569 % and Agdb) - 4505 % were split in the wedge-shaped specimen. ,//"
With a 5 p thick Cu,0 specimen, these lines were split into two ‘

perpendicularl polarized lines. As A(lb) and A(db) are more intense than
§ 1 1

Aglb) and Agdb it is concluded that they are ellowed lines of hydrogen-

1ike exciton series: light-blue series Anlb) - 21220 - 368/1:2 cn°1,
N w1y 2y eeee} dark-blue series AndP) - 22302 - 415/n2 cm'1,

n w1, 2y oo+ + A band diagram is suggested (Pig. 4) which, complementary
to Ref. 1, is confirmed by new experimental data: Between 4.2 and 77.3°¢,
the differences between the temperature coefficients of the yellow and
green series are equal to those between the light-blue and dark-blue series

card 2/4 4
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If the diclectric congtants of all series are set equal to each other, then
(R(db) - R(lb))/(n(s) - R(y)) - R(db)a(lb)/n(g)n(y) holds for thel

experimental values of the Rydberg constants R(y,) = 780.7, R(g) = 1200,
n(lb) - 368, H(db) - 415 cm". In all four exciton series, the deforma- ' \/
v

tion effect acts primarily on the conductivity band. Under the action of
| stress the conductivity sub-band [ is slightly shifted, and the I T2

sub-band is split. There are 4 figures. The most important English~
language references are: J. B. Grun, M. Sieskind, S. Nikitine, J. Phys.

Chem. §olids, 21, 119 (1961); R. J. Elliott, Phyas. Rev., 108, 1384 (1957);
124, 340 (1961). . :

SUBMITTED: June 18, 1962
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ACCESSION NR: ATS007936 . - §/0000/64/000/000/0471/0474 é

| AUTHOR: __Belov, A._D.; Mur‘n, B. P.; Solov'yev, L. Yu.; Kapchinskiy, I. M. .99._1
— ——— — ——— - oy

TITLE: Automatic regulation and measurement of the parameters of the high-frequency = °
fields in a linear 109-Mev accelerator-injector q

SOURCE: Ipternational Conference on High Energy Accelerators. Dubna. 1963, Trudy.
Moscow, Atomizdat, 1964, 471-u474

TOPIC TAGS: linear accelerator, high energy accelerator

ABSTRACT: 1In a linear 100-Mev proton accelerator-injector, the amplitude and phase!'
of the high-frequency oscillations must be stabilized with an accuracy respectively
t2 and $3°, according to the tolerances (I. M. Kapchinskiy et al., present confer-
ence, p. 462). In an accelerator one applies a system for the automatic regulation
of the phase of the accelerating high-frequency voltage and the characteristlic fre-
quency of the resonator. The accepted measures for stabilizing the feed voltages |
in the generators permit a considerable decrease in the varfation of the phase in |
the high-frequency accelerator channels. It is possible here to apply only elac~
tronlc-mechanical automatic regulation systems, which eliminates slow phase depar-~
tures in the high-frequency feed track and the thermal disorganization of the reso-

Cord 1/3 _— o o
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| ACCESSION NR: AT5007936 O

nator (B. P. Murin, NT-2160, Radiotekhnicheskiy institut AN SSSR. M. 1960). The
present report discusses the general scheme of the high-frequency track and the
electric circuit of the automatic phase regulation system in the accelerator chan- |
nels. Selection of the carrier phases ylelds, for a given accuracy of the automa~- !
tic phase regulation system, optimum stability of the fixed difference of phases
among the resonators. The present report discusses the expanded block diagram of
the automatic phase regulation system for the second channel. In the bridge-type
phase transducer, a signal from the resonator is in phase with the high-frequency i
carrier phass oscillations. In case of the presence of a phase error, a pulse sig-
nal will appear at the output of the phase transducer. The information entering | -
the regulation system is free of transitional processes, since the phase transducer{
has a stroboscope circuit which permits limiting the information during the course
of the last 30 microseconds after establishment of the high-frequency field in the
resonator. In the circult for procassing the error signal, the {nformation is heldg
up to the following track, and aftar arrival of the second error signal of the same
 sign from preceding tracks the circult transforms it into a controlling voltage, |
| which acts upon the electric motors through magnetic amplifiers. [Lach resomator . .
| has two plates for correcting the distribution of the accelerating fleld along the 5
resonator axis., The report discusses the main paramoters of the automatic phase %
|

!Card 273
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regulation system and the principal system errors and their propagation and a ays-.s '
tem of automatic control for the fixed phase relations among the resonators. Ampli-

tude transducers are employed for controlling the amplitude of the high-frequency |
field. The transducers are comnected with loops in the resonators with the ald of |

a coaxlal 75-ohm cable, in which a traveling-wave state has been established. The !
transducer transforms the high-frequency pulse intoc a video pulse, whose amplitude: _ _§
is measured by a compensation method with manual setting of the carrler voltage.
Accuracy of measurement is 0.5%. Aperture of the first drift tube is 20 mm. .The
transverse accaptance of the linear accelerataor has been computed to be abost 0.8 |
ememillirad for full aperture. The accelerator will deliver about 100 milllampered.
Pulse length will vary from 12 picroseconds for one-ravolution injection up to 40
microseconds for three. The repstition rate is 12 pulses per minute. Orig. art. |

has: 4 figures, }

ASSOCIATION: Radiotekhnicheskiy institut AN SSSR (Radio Engineering Instituts, AN l_w
SSSR) : o

SUBMITTED: 26May6l ' ENCL: 00 SUB CODE: EE, NP |

NO REF SOV: 002 : ' OTHER: 000
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l*:.imi;L trailers for the transport of containers, Trurap delo
6 roeyf17aEY 154,
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AP6003293 SOURCE CODE: UR/0209/66/000/001/0054%/0065 |
AUTHOR: Solov'yev, M, (Bngineer) Py,

:ORG: none \23

"TITLE: JHow to check out base-altitude 1ndicatorq1
=05

50URCE: Aviatsiya kosmonavtika, no, 1, 1966, 6h

iTOPIC TAGS: altimeter, aircraft rlight instrument, instrument calidbra-
! tion equipment

. ABSTRACT: A portable instrument for checking lov-altitude radio alti-

' meters having light and audio base-altitude indicators is proposed.

' With this instrument the altitude indicators can be adjusted directly
in the aireraft or in the laboratory. The instrument works on ll5e-v,
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LOoO-cps or 127/220-1, 50~cps current,

With sdapters and cable the
device weighs about 1,5 kg (see Fig. 1)

Orig. art, has: 1 figure,

200
Qohm 5,078
lm-ﬂl

,J‘

L }363 . output l

Trans 13 Altitudd ; Altitude |
ceive Indica~| |ceiver [ _I‘Indica-
V-2 J3jtor v-tM- tor

R mw-hG ; Uy-51

4 sumepx'msnmg%m c6(1oo) sunﬁplzﬂSHléggge%%m(sHa_l) :

Crossover ror cali- Crossover for cali-
bration of 8SV-R RV.2 . bration of RV-UM

Fig. 1. Device for checking and calibrnting
altitude «indicators
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Zdout more extensiveiv the new methcds for vrodu:ing b\mkvhe:t Fronte.
¥ub.enlev.orom. 23 ne.7:21-22 W1 37 WRiRs 10:9,
(Buckwrest) {Grain oillfns:
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SOLOV!YEV, M., inzh,

"’_,f.a‘—-—mua ...... 1 t m.-alwo prom 2“ no.b’
‘ ;(gc}‘x;ne.sgor polishing hulled millet. * (MIRA 1135)

1, Glavnoye upravleniye mukomol 'noy, krupyanoy i Xombikormovoy

gt Ministerstva khleboproduktov ISPSR,
promyshienno (Grain milling machinery)
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SOLOvV'YEV, M. , inzh,

Production of five grades of polisted corn groats, Muk, osev. prom,
2h no.11:23-24 B 158, RA 11:12)

1,Glavnoye upravlieniye mukomol'mey, krupyaney i kombikormevey
promyshlennosti Ministerstva khleboproduktov RSPSH,
(Corn milling)
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SOLOV'YEY, M.

1ishi roats. Muk.-elev.prom. 26 no.1:30-31 Ja
e or s il T

(Grain-milling machinery)
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NEZLOBIN, M.; KHABE, L.;HS_OLO\‘I"IEV, M.

ey

lev
Recent developments in the technology of groate. Muk,-elev,
pram, 29 no.9:20-22 S 163, (MIRA 17:1)

1. Proizvodstvenno-tekhnicheskoye upravleniye Gosudarst-
vennogo komiteta zagotovok (for Neslobin, Khabe),

2, Vserossiyskoye ob*yedineniye khleboproduktov (for
Soloviyev),
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